The first floristic inventory of the beech forests in the Greek Rodopi is presented. The investigation included pure beech (Fagus sylvatica L. s.l.) stands as well as mixed stands of beech with Pinus sylvestris, P. nigra, Picea abies, Abies ×borisii-regis, Quercus petraea subsp. medwediewii and Q. frainetto. The floristic catalogue is based on the floristic data of 584 phytosociological beech forests relevés and on a supplementary floristic inventory. Published information of records from inside beech forests has also been taken into account. For each taxon information is given about its spatial and altitudinal distribution and constancy in the Greek Rodopi as well as about its ecological preferences. The floristic catalogue is divided in two parts. The first part includes the taxa that constitute the beech forest community. The second part includes taxa that appear randomly in the beech forests. Three species, Hieracium praecurrens, Pyrola media and Verbascum lanatum, are recorded for the first time from Greece.
Introduction
The Rodopi mountain range is located in NE Greece and extends in a west to east direction along the Greek-Bulgarian border. The Greek part of the Rodopi mountain range is bounded to the west and south by the Nestos river, while eastwards it gradually declines in elevation to the Evros plains.
To date only a small part of the Greek Rodopi has been studied floristically. Extensive floristic inventories have been conducted in the cold broad-leaved and coniferous forests and in the zone above the timberline in the Elatia area ) and the Frakto Virgin Forest (Eleftheriadou & Raus 1996) , Drama prefecture. Records for the flora of the Greek Rodopi are documented in various publications and come mainly from botanical excursions, phytosociological and stathmological investigations, and studies of the distribution of rare taxa Table 1 ). (Rechinger 1939 , Zaganiaris 1938 , 1940 , Zoller & al. 1977 , Athanasiadis & Gerasimidis 1978 , Strid & Papanikolaou 1981 , Dafis & Smiris 1981 , Gamisans & Hebrard 1980 , Strid & Franzén 1982 & 1983 , Smiris 1985 , Sfikas 1985 , 1998a -b, Volpers 1989 , Zagas 1990 , Athanasiadis & al. 1992 & 2000 , Petermann 1999 ). In addition, many records for the Rodopi flora can be found in the Mountain Flora of Greece (Strid 1986 , Strid & Tan 1991 .
Up to date, only a few floristic inventories have been conducted exclusively in forest habitats in Greece. Most of the floristic inventories concern areas rather than certain habitats. The objective of this study is to combine data from a phytosociological research and a floristic inventory and to give a comprehensive catalogue for the flora of the beech forests in the Greek Rodopi.
Investigated area
The investigated area of the Greek Rodopi comprises pure Fagus sylvatica forest and mixed forest, mainly with Pinus sylvestris, P. nigra, Picea abies, Abies ×borisii-regis, Quercus petraea subsp. medwediewii and Q. frainetto. The floristic inventory has been conducted inside the beech forests and not in the wider area of the beech zone. In the mixed stands the floristic inventory has been conducted only in those in which beech is the dominant tree species. Our collecting localities are situated inside the area confined by the coordinates 41°10'12'' to 41°33'26''N and 24°13'39'' to 25°52'05''E. In the Greek Rodopi a western and an eastern part can be distinguished. The ridge of Koula in the Xanthi prefecture can be considered as the border between both parts, according to the differentiation of the vegetation. The investigated area was divided in nine subareas (Fig. 1, Table 1 ), of which six are in the western and three in the eastern Rodopi. The collecting localities of the taxa reported from beech forests in Rodopi in the literature are inside these subareas, except for one of Gamisans & Hebrard (1980) , which is situated about 3 km southwest from our southwestern locality in subarea 7 = Exinos and has a very low altitude (180-210 m).
The collecting localities and subareas as shown in Fig. 1 , in fact represent the beech forests in Rodopi. In the western Rodopi beech forms an almost continuous zone. Also forests of Pinus sylvestris, P. nigra and Picea abies appear in this zone. In warmer and drier sites, forests of Quercus petraea subsp. medwediewii replace beech forests. In the eastern Rodopi, beech forests are usually extrazonal and restricted to the moister sites (north exposures and depressions) in areas in which forests of Quercus petraea subsp. medwediewii and Q. frainetto dominate. As an exception, a zone of beech forest occurs in the higher altitudes of Mt Papikio. In the eastern Rodopi coniferous forests do not exist.
Four meteorological stations exist in the investigated area (Livaditis, Echinos, Thermes, Monastiraki). Only one is situated in the western Rodopi, at an altitude above 1000 m. Three further stations (Sidironero, Skaloti, Kerasea) are close to the beech zone. Based on the data of these seven stations the bioclimate (according to Mavrommatis 1980) in the beech forests is humid with harsh winters. Exceptionally, in some areas at low altitude, the bioclimate is between humid and subhumid and the winters are cold and not harsh.
The substrate of the majority of beech forests consists of acid igneous and metamorphic rocks, though a small part has calcareous bedrocks. Specifically, the beech forests in Elatia stock on granodiorite and gneiss and in the southern part of the area on marble. In Anthero they occur on granodiorite and gneiss and rarely on marble. In the northern part of Frakto, they are found on granodiorite and in the southern part of the same area on granodiorite and marble. In Stamna, they occur, mainly, on marble and only in a few places on granodiorite. In Lepidas and Drymos the substrates are gneiss and granodiorite, while in Echinos, Papikio and Kechros are mainly gneiss.
It proved rather difficult to determine the subspecies of beech (Fagus sylvatica) in the investigated area. The determination was based mainly on the length of the fruiting peduncle and the shape and the width of the cupule scales. A systematic sampling of beech leaves was not carried out, since their morphological characteristics vary according to the available light and other environmental conditions (Denk 1999 ). Our observations can be summarized as follows.
Beech of the western Rodopi has cupules that notably differ from those in the eastern Rodopi. In contrast to what Alden (1986) mentions, we observed cupules in areas 7, 8 and 9 with 2-5 mm wide spathulate scales and in many of them a median vein was easily visible. It seems that the distribution of the different forms of cupule scales is related with the altitude. Cupules with spathulate scales were observed at low altitudes in the western Rodopi, while cupules with linear scales were found at higher altitudes of the eastern Rodopi. Regarding the length of the peduncle, both cupules with spathulate scales and a peduncle shorter than 15 mm as well as cupules with linear scales and peduncle longer than 15 mm were found. Generally, in the western Rodopi the cupules have linear and subulate scales and very rarely spathulate ones.
Therefore, in western Rodopi Fagus sylvatica subsp. sylvatica and F. sylvatica subsp. moesiaca dominate, whereas forms closely resembling F. sylvatica subsp. orientalis are rare. In eastern Rodopi and in the area of Echinos cupules with spathulate or linear scales occur with the same frequency. In the area of Papikio cupules with linear scales appear less often and in Kechros area these are rare. Beech of eastern Rodopi can thus be regarded as F. sylvatica subsp. moesiaca, although F. sylvatica subsp. orientalis also occurs, especially eastwards. It remains unclear whether true F. sylvatica subsp. sylvatica grows in this part of the Rodopi.
Our observations are in accordance with the description of the morphological differentiation of beech in Rodopi given by Moulopoulos (1965) . If his classification is applied, in western Rodopi occur 'Fagus sylvatica', 'F. moesiaca forma taeniolepis' and rarely 'F. moesiaca forma spatulolepis'. In eastern Rodopi occur 'F. moesiaca' ('forma taeniolepis' and 'forma spatulolepis') and 'F. orientalis'. There is also an obvious decrease of 'F. moesiaca forma taeniolepis' eastwards and simultaneously an increase of the other two taxa. Eleftheriadou & Raus (1996) report from the Frakto Virgin Forest Fagus sylvatica subsp. sylvatica and moesiaca. Gamisans & Hebrard (1980) report from the Drymos area the subspecies sylvatica, moesiaca and orientalis and from the southern part of the Echinos area the subspecies moesiaca and orientalis. Our observed spatial-morphological differentiation of the beech population in the Greek Rodopi does not support, in contrast, the view of Gömöry & al (1999) that in the Rodopi and the Balkans in general only a single, separate subspecies of Fagus sylvatica occurs. 
Material and methods
The majority of the specimens were collected during a phytosociological study conducted by the first author in the beech forests of the Rodopi. In total, 584 own phytosociological relevés were floristically evaluated. Specimens outside the relevés were collected simultaneously. Additional collections were done in spring and autumn. The specimens were all collected inside beech forests, whereas forest edges and clearings were avoided. The floristic recording was performed in July and August 1995, in June, July and August 1996 and in May, June, July and October 1997. Few additional collections were made during the summer of 1998 and 1999. Voucher specimens are deposited in the herbarium of the Institute of Forest Botany / Geobotany (Department of Forestry, Aristotle University of Thessaloniki) as well as in the personal collection of the first author. Duplicates of Hieracium specimens are in the personal herbarium of G. Gottschlich.
In addition, the floristic data from 30 relevés investigated by Zoller & al. (1977) , Gamisans & Hebrard (1980) , Smiris (1985) and Volpers (1989) were included. Further records were taken from Strid & Papanicolaou (1981) , and Eleftheriadou & Raus (1996) . In these publications the habitat of the collections is clearly recorded. The beech forest specimens reported in the last two publications have all been seen by us.
The taxa found by us and those taken from the literature were divided into two sections. The first section includes the taxa that belong to the flora of beech forests of Rodopi. These are taxa that occur, even rarely, in beech forests under certain ecological conditions, even extreme ones (e.g. xerothermic forests, wet places in beech forests). Additionally, in this section taxa were included that enter beech forests from adjacent habitats relatively often or occasionally, due to certain ecological conditions (e.g. mixed forests). All these taxa are understood as those that constitute the Rodopi beech forest community. The second section comprises taxa that appear accidentally in beech forests. These are taxa that have been found by us in one or two (in few cases up to four) localities with very few individuals (usually one) or taxa recorded in the literature but do, after our experience, not belong to the beech forest flora.
Our 584 and the 30 published relevés were also evaluated ecologically. Based on the phytosociological tables, the relevés were classified in four ecological groups: mesophilous, acidophilous, calciphilous and thermophilous beech forests (Tsiripidis & Athanasiadis 2002) . On this basis, for each taxon its constancy in the subareas of Rodopi and in the ecological groups is given. The constancy was estimated mainly on the basis of the occurrence of the taxa in the relevés, which can be considered as sampling plots. For the constancy per subarea the characterizations 'rare', 'scattered' and 'common' are used, when the taxon was present up to 10 %, from 10 to 20 % and in more than 20 % of the relevés per subarea, respectively. For the constancy per ecological group the characterizations 'very rare', 'rare', 'scattered', 'common' and 'very common' are used, when the taxon is present up to 5 %, from 5 to 10 %, from 10 to 20 %, from 20 to 40 % and in more than 40 % of the relevés per ecological group, respectively. Additionally, the minimum and maximum altitudes for each taxon are reported. For those taxa with many localities (usually more than 30) the altitudinal extremes as well as the altitudinal range in which more than 70 % of the localities of a taxon occur, are reported (the extremes in brackets). When the above values differ less than 150 m, only the extremes are reported (without brackets).
Certain specimens could not be identified with certainty. For instance plants of Senecio nemorensis agg. have been collected or observed in some localities. In the specimens with flowers two taxa have been distinguished. In this case the above information is reported for these two taxa on the basis of the adequate specimens, but additionally for the whole group on the basis of all specimens (adequate and not) and on our observations. Families, genera and species are arranged alphabetically within the four major groups of vascular plants, viz. Pteridophyta, Gymnospermae, Dicotyledoneae and Monocotyledoneae. The nomenclature follows Strid & Tan (1997 , Greuter & al. (1984 Greuter & al. ( -1989 , Strid 1986 , Strid & Tan 1991 , Tutin & al. 1968 and selected taxonomic literature (in the last case the sources are cited). For Hieracium the nomenclature follows the determinations by G. Gottschlich. Table 1 ) [1 (Z, E), …]: taxon found by us in subarea 1 and also by Zoller & al. (1977) and [(1: E)…]: taxon found in subarea 1 by , but not by us A, B, C, D: mesophilous, acidophilous, calciphilous and thermophilous beech forests. vr, r, s, c, vc: taxon very rare, rare, scattered, common and very common in an ecological group. !: the exclamation mark indicates the preference of a taxon for a certain ecological group, when this cannot be derived from its constancy in the ecological groups. In spring 1997 we collected many specimens. All individuals had deep pink to red flowers; on drying the flowers became blue (especially when the drying was not made properly) in some specimens. Therefore we conclude that P. mollis Hornem. or P. cf. dacica (Simonk.) Simonk. (Eleftheriadou & Raus 1996) do not exist in the Fagetalia zone of Rodopi Symphytum ottomanum Friv. 460-1420 m S. vulgaris subsp. bosniaca (G. Beck) Greuter & al. [2, 3, 4, 5, 6 (G), 7, 8] . (Z, G, V, R: as S. nemorum L.). According to Strid & Tan (1997) the Greek populations represent subsp. montana (Pierrot) Berher, but it is noteworthy that in our specimens the second pair of bracts is distinctly more than 1/3 as long as the first. L. subsp. communis [1 (Z), 2, 3, 5, 6, 7, 8, 9] Fröhl. [1, 3, 4, 5, 6] . Rare [A: r, B, C, D: vr] . 1100-1660 m H. perforatum L. [1, 2, 3, 4, 5, 6, 7, 8, 9] L. [1, 3, 4, 6, 7, 8, 9] . [1, 4, 5, 6, 7] . Rare [C, D: vr] . 410-1320 m Thymus species [1, 2, 3, 5, 6, 7, 8, 9] . Common in 2, 7 and 9, scattered in 8, rare elsewhere [B, C: vr, D: c] . 380-1100 (1410) m. They enter thermophilous forests quite often, but they are in most cases cachectic. Therefore, a small number of specimens are sufficient for determination, the following taxa have been identified: T. degenii Heinr. Braun [7] . 640 m T. longicaulis subsp. chaubardii (Boiss. & Heldr.) Jalas var. chaubardii [6, 7, 8, 9] . 410-1110 m T. sibthorpii Benth. var. sibthorpii [7, 8] . 780-810 m G. aparine L. [1, 4, 5, 7, 8, 9] . Scattered in 9, rare elsewhere [B, C, D: vr] . 630-1380 m G. exaltatum Krendl [1, 4, 5, 6, 7, 8, 9] . Common in 8, scattered in 6 and 7, rare elsewhere [B: r, C: vr, D: s!]. 550-1300 (1520) m. -Taxonomy according to Krendl (1988) G. hellenicum Krendl [1, 2, 3, 4, 5, 6, 7, 8, 9] Most of the specimens of the above two taxa had no flowers, so that it was impossible to determine with certainty to which taxon they belong. Both are common in all areas of the Rodopi except for areas 2 and 9, where they are scattered. Our impression is that both occur almost with the same frequency V. sieheana W. Becker [5, 6, 7, 8, 9] . Boyce (1994) Cyperaceae Carex depauperata With. [8] . Rare [D:vr] . 800-990 m C. digitata L. [1 (E), 2, 3 (V, R), 4, 5, 6, 7, 8] . [1, 3, 4, 5, 6, 7, 8] . Rare [A, B, C, D: vr] . 630-1520 m. -Taxonomy according to Loos (1996) of and their taxonomic advice to various taxa, and for providing excellent working facilities during the first author's visit in the Institute of Forest Botany / Geobotany of the Aristotle University of Thessaloniki. Thanks are due to the reviewers, T. Raus (Berlin) and S. Snogerup (Lund), and the editor for their helpful comments and suggestions.
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